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(54) Sets of golf clubs 



(57) In a matched set of golf clubs the 
mass of each club head is so distributed 
as to establish a generally oval shaped 
"sweet area" on the striking face 
wherein impact with the bail at a pre- 
determined head velocity results in a 
carry of at least 90% of that obtained 
when impact at the same head velocity 
is made with the "sweet spot", namely 
the point on the striking face which on 
impact with the ball will propel it for the 
maximum distance for any given head 
velocity, the major axis of the "sweet 
area" being horizontal or upwardly inc- 
lined from the heel towards the toe at 
an angle of not more than 7°. Empirical 
methods of ascertaining and adjusting 
the "sweet area" in prototype clubs are 
described. 
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SPECIFICATION 

Sets of golf clubs 

5 This invention relates to sets of golf clubs, more 
particularly to matched sets of iron clubs. 
It has long been recognized that every golf club 
- regardless of design has a "sweet spot", that is, an 
unmarked point on the striking face of the club 
10 which, upon impact with the ball, will propel the ball 
the maximum distance for any given club head vel- 
ocity. 

It is also generally recognised that the average 
golfer seldom strikes the ball with the sweet spot 
1 5 Failure to strike the ball with the sweet spot may 
result in loss of distance as much as 50% particularly 
in the low loft clubs and the loss of the distance is 
usually coupled with the loss of directional control. 
Many hits, even by skilled golfers, are made 
20 si ightly to the heel or toe side of the sweet spot, 
although at the proper vertical distance above the 
sole of the club. 

To overcome or lessen these effects, many 
attempts have been made to expand the sweet spot 
25 to an area of close to maximum distance for any club 
head velocity usually by the addition of weights or 
the provision of specially located cavities or ridges 
on the rear face of the club head. While these efforts 
to expand the area of the sweet spot have met with 
30 partial success, nevertheless, little if any attention 
has been paid to the matter of the proper location 
and orientation of a sweet area. As used herein, the 
term "sweet area" means an area on the striking 
face of a golf club wherein impact with the ball at a 
35 predetermined head velocity results in a carry of at 
least 90% of that obtained when impact at the same 
predetermined head velocity, is made with the sweet 
spot 

A study of the performance of commercially avail- 

40 able golf irons has shown that although some clubs 
have a sweet spot located at or close to the 
geometric centre of the striking face, the surround- 
ing area immediately adjacent the sweet spot varies 
greatly in effectiveness in propelling the ball. In 

45 some irons, a hit about 1 cm to either side of the 
sweet spot might result in a shot of only 60-70% of 
the distance obtained when a hit using the same 
head velocity is made at the sweet spot In other 
irons a hit up to about 2.5 cm on the heel or toe side 

50 of the sweet spot may result in a shot of about 90% 
of maximum distance, i.e. when the hit is made at 
the sweet spot at the same head velocity. 

When testing commercially available so called 
"matched sets" of irons gr at disparity is found in 

55 the size and ori ntation of the sweet area, although 
in a few isolated cases one or two clubs of a set of 
eight irons do possess the characteristics necessary 
to produce whatthe inventor has discovered to be 
optimum location and ori ntation of the sweet area. 

60 However, so far as is known, this result has been 
achi ved fortuitously without rigorous analysis and 
without knowledge or appr ciation of the perfor- 
mance characteristics of th clu b. Analysis of other 
clubs in the sam set has revealed wide and 

65 undesirable variations in the size, location and orien- 



tation of the sweet area. 

The prior art, for example U.S. Pat No. 1,642,462, 
reveals recognition of the desirability of providing a 
set of irons having a sweet spot in the same location 
70 in all clubs. However, neither that patent nor any 
i other known prior art reveals how this objective is to 
be achieved, nor does it deal with the problem of the 
proper location or orientation of the sweet area. 
Other U.S. patents referring to the location of the 
75 sweet spot in at least one club are Nos. 1,917,774; 
,2,062373; 2,846,228; 3,059,926; and 3,751,035. A 
related development is disclosed in U.S. patent Nos. 
3,855320 and 3,995,865. 
None of those prior proposals, so far as is known, 
80 has achieved reliably identifiable and reproducible 
location and orientation of the sweet area, and none 
has resulted in a set of clubs all having matching 
correlated optimum sweet area characteristics. 
It is an object of the present invention to pr vide a 
85 set of golf clubs having sweet areas of matched loca- 
tion and orientation. 

According to the invention a matched set of golf 
clubs has heads of differing lofts, the head of each 
club having a substantially flat front striking face, a 
90 rear face, a sole, a heel and a toe, and the mass of 
each head is so distributed as to establish a gener- 
ally oval shaped sweet area on the striking face with 
the major axis of the sweet area horizontal or 
upwardly inclined from the heel towards the toe at 
95 an angle of not more than 7°. 

The desired orientation of the sweet area may be 
achieved by the provision of at least one weight and 
at least one cavity in the rear face of each club head 
in the set The size and disposition of the cavity and 
100 the weight may be determined empirically with the 
use of a ball hitting apparatus well known In the art 
The invention will now be described in mor detail 
and by way of example with reference to the accom- 
panying drawings, in which: — 
105 Figure 1 illustrates the heads of three typical clubs 
of a set embodying the present invention showing 
the disposition of the sweet area in each of the clubs. 

Figure 2 illustrates, for comparison, the disposi- 
tion of the sweet area in the heads of three conven- 
110 tional clubs of corresponding loft; and 

Figure 3 illustrates the rearfaces of the heads of a 
complete matched set of irons embodying the pres- 
ent invention. 

Apart from the club heads, golf clubs of a set 
115 embodying the present invention may be of essenti- 
ally conventional construction incorporating shafts 
and grips of conventional construction and of vary- 
ing lengths in accordance with conventional prac- 
tice. Accordingly, for present purp ses, only the club 
120 h ads are shown and described. 

Usually irons are sold in sets comprising clubs 
numbered 2-9. In general. No. 1 irons are used only 
by professionals, and pitching w dges and sand 
wedges are often sold separately. Acc rdingly, while 
1 25 the present invent! n is applicable to all g If clubs, it 
will be described herein as applied to the standard 
set of irons comprising the No. 2 to No. 9 irons. 

As is apparent from a comparison of Figures 1 and 
2, the heads of clubs mbodying the present inven- 
130 tion may be generally similar in outline configure- 
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tion to those of dubs of the prior art. In each case the 
club heads have a substantially flat sole 20 extend- 
ing from a heel area 22 to a toe area 24 bound d by a 
generally vertical end surface 26 and an inclined 
5 upper edge 28. The lie or loft of the club heads may 
also follow conventional practice. 

On the face of each club is shown a series of 
"equal distance" lines, such lines being indicated at 

30 in Figure 1 and at 30' in Figure 2. Each of the equal 
10 distance lines is a plot of points of impact between 

the club and the ball which cause the ball to travel an 
equal distance. The equal distance lines are deter- 
mined empirically by striking the ball at a large 
number of different points on the striking face of the 

15 club at a fixed and controlled head velocity. The dis- 
tance travelled by each ball for each hit is measured 
and plotted. All plotted points of about the same dis- 
tance are connected to form the ovals or elliptical 
curves 30 and 30'. A suitable machine for swinging 

20 golf clubs under predetermined conditions is des- 
cribed in the book "Golf Club Design, Fitting, Altera- 
tion and Repair" by Ralph Maltby published by Fault- 
less Sports Division of Globetrotter Communications 
Inc. 160 Essex Street, Newark, Ohio 43055, U.S.A., on 

25 pages 295-297. 

- In each case the innermost line encloses the exact 
sweet spot. When the ball is struck on this spot, it 
will travel the maximum distance for any given club 
head speed. The outermost line defining a complete 

30 oval in each case plots impact points which will 
propel the ball 90% of this maximum distance. The 
area enclosed by the outermost line is termed the 
"sweet area". 
The intermediate lines plot impact points which 

35 will propel the ball equal distances which are more 
than 90% of the maximum distance. Similar lines 
(not shown) may be plotted to show impact points 
resulting in less than 90% of maximum distance. 
It will be noted that in the club heads of Figure 1 

40 the equal distance lines are generally oval In shape 
and, of particular importance, display the same pat- 
tern and orientation for all three clubs. Also of par- 
ticular importance is the orientation of the major axis 

31 f the equal distance ovals. This axis, which may 
45 be termed the "90% line", joins the two impact 

points most remote from the exact sweet spot with 
which a ball may be struck with 90% efficiency. It will 
be noted that, in each case, this axis or 90% line is 
slightly upwardly inclined from the heel towards the 
50 toe of the club heads and that this disposition 
applies to each of the three club heads illustrated. 
The remaining clubs of the set will display the same 
patt rn. 

Actual testing has established that the advantages 
55 of th present invention may be achieved when the 
90% line is horizontal or is inclined upwardly from 
the heel towards the toe at an angle of not more than 
7°. 

In marked contrast are the locations and rienta- 
60 tions of th sweet area and the 90% line on the typ- 
ical conventional clubs shown in Figure 2, the con- 
trast being particularly evid nt in the case of the No. 
3 iron which is repr s ntative of the low loft irons. It 
will be seen that the sweet area is of limited horiz- 
65 ontal extent and that the 90% line is angled sharply 



downwardly towards the toe. Accordingly, both the 
heel and toe of the club may be regarded as weak 
ar as and a ball struck in either of these areas will 
travel unpredictably and for a distance which may 
70 only be abqut 60% of the maximum possible. Simi- 
lar, though less notable, deficiencies are present in 
the No. 5 and No. 8 irons of conventional design. 

Also, in the club heads of conventional design, the 
sweet areas vary considerably in pattern, distribu- 
75 tion and orientation which makes the clubs of the set 
more difficult to use with predictably good results. 
From the empirical results obtained it appears that 
the location and orientation of the sweet area has 
not hitherto been considered in the design of clubs. 
80 The disposition and orientation of the sweet area 
in the club heads of the present invention signific- 
antly improves the performance of the individual 
clubs, particularly the low numbered clubs such as 
the Nos. 2, 3 and 4 irons which are notoriously the 
85 most difficult to use. Actual experience has demons- 
trated, for example, that a shot hit from the upper toe 
portion or lower heel portion of these irons will 
travel much further and straighter than a similar shot 
made with a conventional club. As in all of the clubs 
90 of a set the size and orientation of the sweet area is 
substantially the same, the clubs are much easierto 
use with consistently predictable good results. 

Referring now to Figure 3, which illustrates the 
rear faces of a matched set of irons embodying the 
95 invention, the desired weight distribution to provide 
the sweet area and orientation shown in Figure 1 is 
effected by the provision of a weight 32 suitably 
secured in a socket adjacent the toe of each club and 
a pair of cavities 34 and 36 which extend generally 
100 from near the heel of the club to the weight Prefer- 
ably, the weights 32 are tungsten or a similar mater- 
ial having a density appreciably greater than the 
density of steel from which the club heads are fabri- 
cated. While the weights 32 may be identical for all 
105 clubs in the set there is considerable variation in the 
configuration of the cavities 34 and 36. In practice, 
the configuration depth and location of these 
cavities may be determined in part empirically and, 
after tests, adjustments may be made as required to 
110 produce the desired sweet spot patterns and disposi- 
tion of the 90% line. 

In a particularly preferred embodiment of the 
invention the weights 32 are of conventional size and 
disposition. In designing the clubs to obtain the des- 
115 ired characteristics the cavities 34, 36 are adjusted by 
either adding or taking away metal at appropriate 
places until the previously described testing method 
results in a sweet area with its major axis horizontal 
or upwardly inclined from the heel towards the toe 
120 of the club at an angle of not more than 7°. For 
example, if testing of a club head reveals a sweet 
area disposition such as that shown in Figure 2 for 
the No. 8 iron, weight would be added to the upper 
cavity 34 or removed from the lower cavity 36, in 
125 order to raise the toe end of the 90% line (major axis 
of the sweet area). Weight is added to or removed 
from the cavities 34 and 36 depending on whether it 
isdesiredt raise or low rthe vera II weight of the 
club head. This process of hitting, measuring, plot- 
130 ting and adjusting the cavities is r peated until the 
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90% line is horizontal or upwardly inclined from the 
heel towards the toe at an angle of not more than 7°. 

While the invention is specifically described above 
in its application to the irons of a set the principles 

5 thereof are applicable to and extend to the woods of 
the same set 

When a prototype set of irons according to the 
invention has been made by the foregoing trial and 
error (empirical) method, manufacturing apparatus 

10 can be adjusted and modified as necessary to rep- 
roduce the prototype clubs on a mass production 
basis. 

The invention also embraces a method of making 
a prototype of a golf club suitable for inclusion in a 

15 set as aforesaid and having a head with a substanti- 
ally flat striking face, a rear face, a sole, a heel, a toe, 
at least one weight and at least one cavity in the rear 
face, and a generally oval shaped sweet area (as 
hereinbefore defined) on the striking face with the 

20 major axis of the sweet area horizontal or upwardly 
inclined from the heel towards the toe at an angle of 
not more than 7°, which method comprises the steps 
of: 

(a) repeatedly hitting a golf ball at a predetermined 
25 head velocity at a large plurality of points on the 

striking face; 

(b) measuring the distance travelled by the golf 
ball for each hit; 

(c) plotting the said points on the striking face as a 
30 function of distance; 

(d) connecting points of the same distance to form 
areas defined by oval lines; 

(e) locating the oval line enclosing points of at 
least 90% efficiency; 

35 (f) adjusting the cavity and weight in the rear face; 
and 

(g) repeating steps (a) to (f) until the major axis of 
the sweet area is horizontal or upwardly inclined 
from the heel towards the toe at an angle of not 
40 more than 7°. 
CLAIMS 

1. A matched set of golf clubs having heads of 
differing tofts, the head of each club having a subs- 
tantially flat front striking face, a rear face, a sole, a 

45 heel and a toe, and the mass of each head being so 
distributed as to establish a generally oval shaped 
. sweet area (as hereinbefore defined) on the striking 
face with the major axis of the sweet area horizontal 
or upwardly inclined from the heel towards the toe at 

50 an angle of not more than 7°. 

2. A matched set of golf irons having heads of 
progressively different lofts, the head of each iron 
having a substantially flat front striking face and a 
sole, a heel and a t e, at least one weight and at least 

55 one cavity in the rear face of the head so arranged as 
to distribute the mass f each head to establish a 
generally oval shaped sweet area (as hereinbefore 
defined) on the striking face with the major axis of 
the sweet area horizontal or upwardly inclined from 

60 the heel towards the toe at an angle of not more than 
7°. 

3. A set of golf irons as claimed in Claim 2 
wherein the weight is positioned adjacent th toe of 
each head and ach h ad has a pair of cavities in tire 

65 r ar face thereof xten ding from near the heel to the 



weight 

4. A set of golf clubs including a plurality of irons 
each having a shaft and a head, each head having a 
different loft and a substantially flat front striking 

70 face, a rear face, a sole, a heel and a toe, and means 
in each head for providing a sweet area (as hereinbe- 
fore defined) generally oval in shape with the major 
axis of the oval horizontally inclined at an angle of 
not more than 7° upwardly from the heel towards the 

75 toe. 

5. A set of golf clubs as claimed in Claim 4 
wherein the said means comprise at least one 
weight and at least one cavity in the rear face of each 
of the heads. 

80 6. A matched set of golf clubs substantially as 
described with reference to Figure 1 or Figure 3 of 
the accompanying drawings. 

7. A method of making a prototype of a golf club 
suitable for inclusion in a set as claimed in any of the 

85 preceding Claims and having a head with a substan- 
tially flat front striking face, a rear face, a sole, a heel, 
a toe, at least one weight and at least one cavity in 
the rear face, and a generally oval shaped sweet area 
(as hereinbefore defined) on the striking face with 

90 the major axis of the sweet area horizontal or 

upwardly inclined from the heel towards the toe at 
an angle of not more than 7°, the method comprising 
the steps of: 

(a) repeatedly hitting a golf ball at a predetermined 
95 head velocity at a large plurality of points on the 

. striking face; 

(b) measuring the distance travelled by the golf 
ball for each hit; 

(c) plotting the said points on the striking face as a 
100 function of distance; 

(d) connecting points of the same distance to form 
areas defined by oval lines; 

(e) locating the oval line enclosing points of at 
least 90% efficiency; 

105 (f) adjusting the cavity and weight in the rear face; 
and 

(g) repeating steps (a) to (f) until the major axis of 
the sweet area is horizontal or upwardly inclined 
from the heel towards the toe at an angle of not 
110 more than 7°. 

8. A set of golf clubs each of which is reproduced 
from a prototype made by a method as claimed in 
Claim 7. 
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